Genetic progression and heterogeneity associated with the development of esophageal squamous cell carcinoma.
Esophageal squamous cell carcinoma is a common fatal cancer, and Shanxi province, a region in north-central China, has some of the highest esophageal cancer rates in the world. Chromosomal regions with frequent allelic loss may point to major susceptibility genes that will assist us in understanding the molecular events involved in esophageal carcinogenesis and may serve as the basis for the development of markers for genetic susceptibility and screening for early detection of this cancer. This study was designed to identify events in the molecular progression of precursor and invasive lesions of squamous esophageal cancer. Twelve marker loci identified during our previous studies as having some of the highest rates of loss of heterozygosity (LOH) in invasive esophageal cancer were evaluated in laser-microdissected DNA obtained from low- and high-grade dysplastic lesions and invasive tumor foci from 10 fully embedded esophageal resection specimens. Each resection specimen contained a spectrum of disease, from epithelium that appeared histologically normal to invasive cancer, including a single dominant tumor surrounded by a region of precursor lesions (low- and high-grade dysplasia) and occasional "remote," nonadjacent precancerous foci. Using the 12 polymorphic markers, LOH was found in all of the three stages of disease. The frequency of LOH for all of the markers together increased with increasing disease severity. Among the informative low-grade dysplasia samples, LOH was detected with markers D3S1766 (3p), D4S2632 (4p), D9S910 (9q), and D13S1493 (13q), suggesting that LOH at these loci may be associated with early stages of tumor initiation and/or progression. LOH was detected among the informative high-grade (but not low-grade) dysplasia samples for the other eight markers tested, suggesting that LOH at these loci may occur later in the neoplastic process. In addition to the association between disease progression and these genetic changes, considerable genetic heterogeneity was found in each fully embedded resection specimen both between and within geographically separate neoplastic lesions.